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The Commission adopted the following policy statement in 1995:

 1. “The use of PRA technology should be increased in all regulatory matters 
    to the extent supported by the state-of-the-art…and supports the NRC’s     
    traditional defense-in-depth philosophy.”

 2. “PRA...should be used in regulatory matters...to reduce unnecessary 
   conservatism...”

 3. “PRA evaluations in support of regulatory decisions should be... realistic...
   and appropriate supporting data should be publicly available for review.”

 4. “The Commission’s safety goals… and subsidiary numerical objectives         
        are to be used with appropriate consideration of uncertainties in making     
   regulatory judgments...”

“Implementation of the [PRA] policy statement will improve the regulatory        
 process in three ways:

 • Foremost, through safety decision making enhanced by the use of PRA 
  insights;

 • Through more efficient use of agency resources; and

 • Through a reduction in unnecessary burdens on licensees.”

PRA Results and Insights

Licensing 
• Regulatory Guide 1.174   

 An Approach for Using     

 Probabilistic Risk Assessment  

 in Risk-Informed Decisions on  

 Plant-Specific Changes to the   

 Licensing Basis

•	 Technical	Specifications

• Etc.

 Metrics Used to 
 Characterize Risk

• Level 1: Core Damage 
                Frequency

• Level 2: Radionucide                           
                Release 
                Frequency

• Level 3: Health Effects and          
                Economic Impacts

 Plant Operational 
 States Evaluated

• Full Power

• Low Power

• Shutdown

 Initiating Events 
 Challenging Plant 
 Operation

• Internal Events
  (transients, LOCAs, floods)

• Fires

• External Hazards

PRA Quality is an essential aspect of risk-informed 
regulatory decision making.

PRA Quality is achieved through a Phased Approach.

When is PRA Quality 
Achieved?

 • Not all PRA standards and associated guidance documents defining PRA Quality 
  are available.

 • A phased approach can be implemented while the needed documents are       
  developed.

 • Each phase is characterized in terms of the available guidance documents relative   
  to the risk-informed activities.

Plant Design
Information

Engineering 
Aspects

Plant Testing and 
Maintenance 

Scope 
and 

Level of 
Detail

Importance 
of Risk- 

Informed 
Decision

Phase 1:
“Application-

Specific”
PRA technical guidance 

available for limited 
regulatory applications.

Phase 2:
“Application

Type”
PRA technical guidance 

available for selected 
regulatory applications.

Phase 3:
“All-

Applications”
PRA technical guidance 

available for all 
envisioned regulatory

applications.

Rulemaking
• 10 CFR 50.69 Risk-Informed  

 Categorization and Treatment   

 of Structures, Systems and   

 Components for Nuclear Power  

 Reactors

• 10 CFR 50.48 Fire Protection

• Etc.

Why is PRA Quality 
Important?

Five elements need to be addressed in defining PRA Quality:

How is PRA Quality Defined?

Oversight
• Reactor Oversight Process

• Mitigating Systems    

 Performance Index

• Etc.

1. The Scope and the     
  Technical Elements    
  define the completeness  
  of a PRA.

2. The PRA must 
  represent the as-built,     
  as-operated plant.

3. Standards are used 
  to define the technical 
  requirements.

4. An Independent Peer      
  Review obviates the   
    need for an in-depth     
    staff review.

5. The quality needed 
  for a PRA is         
  commensurate 
  with its application.

Plant Operations 
Information 

Timeline
Jan. 2007 Jan. 2008 Jan. 2009

Issued:

Regulatory Guide (RG)
1.200, Revision 1,
addressing needs for a
Level 1/LERF PRA at full
power for internal events
(excluding internal fire)

Anticipated Issuance:

ANS, Revision 1
external hazards PRA
standard

Anticipated Issuance:

ANS, Internal fire and
LPSD PRA standards

Anticipated Issuance:

RG 1.200, Revision 2,
addressing needs for a
Level 1/LERF PRA at
full power for all
operating modes and
both internal and events

Anticipated Issuance:

ASME/ANS Integrated
Level 1/LERF PRA
standard for all
operating modes for
both internal and
external events

;

Timeline

Jan. 2007 Jan. 2008 Jan. 2009

Issued:

Regulatory Guide (RG)
1.200, Revision 1;
Addressing needs for a 
Level 1/LERF PRA at full
power for internal events
(excluding internal fire)

Anticipated Issuance:

ANS, Internal fire and
LPSD PRA standards Anticipated Issuance:

ASME/ANS Integrated
Level 1/LERF PRA
standard for all 
operating modes for
both internal and
external events

Anticipated Issuance:

RG 1.200, Revision 2;
Addressing needs for a
Level 1/LERF PRA at
full power for all operating 
modes and both internal 
and external events

Anticipated Issuance:

ANS, Revision 1;
External hazards PRA
standard

Phase 3

IE A B C

Event fails

Event succeeds

System or
component
evaluation
model

Core Damage
Accident
Sequences with
associated
frequencies

Plant structure, system, or
operator response model




P Componentunreliability

P Componentunavailability

P Human event failure probability

PDS


B

Level 1 & Level 2
Interface

Core Melt
Accident
Sequences –
Radionucliide
Releases with
associated
frequencies

Structure or
phenomena
evaluation
model

F

E F G

Level 1 Level 2

D H

Event succeeds

Event fails

Plant structure, system, or 
operator response model

Core Melt
Accident
Sequences –
Radionuclide
Releases with
associated
frequencies

Structure or
phenomena
evaluation
model

System or
component
evaluation
model

Data:

 • Component unreliability

 • Component unavailability

 • Human event failure probability

Plant 
Damage 

State

Level 1 PRA Level 2 PRA

Core Damage
Accident
Sequences 
with
associated
frequencies

Initiating 
Events

Level 1 
&

Level 2
Interface


